SUMMARY A method is described which allows the features seen in images generated during computed tomography (CT) of lungs previously removed at necropsy to be compared with those seen in corresponding thin sections made from the same lungs. After removal from the body, lungs were inflation-fixed using warm formalin vapour before being x-rayed and then scanned in the inflated state. Slices corresponding to the CT scan images were made and x-rayed. Paper mounted sections were then prepared from each slice. Using these methods pathological correlative studies can be used both to validate the interpretation of CT scans of lungs and to assess the sensitivity of this imaging technique.
Computed tomography (CT) is increasingly used in the investigation of lung disease.-3 Confidence in the interpretation of the images generated can only be acquired by adequate correlative studies. In this hospital three approaches are currently under intensive exploration. Firstly, we are comparing the iesults of CT scanning with the results of lung function tests.4 5 Secondly, we are documenting the appearances of standardised phantoms used to simulate lung structures.6 Thirdly, we are comparing scan images with the detailed structure of both normal and known pathological lesions in lungs removed at necropsy. This paper presents the experience gained by the third approach, which provides information about the validity of interpretation of lung pathology as seen in the images generated by computed tomography of lungs. Material 
SECTIONS
Because of this, over-ranging of the detectors on the Lred using a CT scanner could only be prevented by providing h and Went-artificial packing material round the lungs. In pilot im lung slice studies the results using EMI "bean bags" as packing 3 h to remove (Fig. 1) proved much better than those with water or wo successive gelatin. The whole preparation within the bucket )ated for 24 h was kept within the area being scanned. ,pecimen was Under these conditions, computed tomography r of a large of post-mortem lungs after removal from the body overnight at produced images of similar quality (Fig. 3a) to 00 p,m thick-those of normal lungs in life (Fig. 2) intervals it was possible to prepare lung slices which corresponded very closely to the axial images obtained by computed tomography. The method used here for radiography of the slices produced high resolution pictures (Fig. 3b) thereby providing an ideal method for comparison with the CT scan images in that both techniques visualised the full 13 mm depth of each slice. In addition the Gough paper mounted sections (Fig. 3c ) allowed final validation of interepretation, but at the expense of depth, in that these sections are only 300 jum in thickness. Four micron sections confirmed that preservation of the tissue was adequate. By using the above techniques in sequence on the same lungs it was possible to show that where small blood vessels are followed out towards the periphery on CT scans, seven orders of branching are detectable; this corresponds to order number 11 of pulmonary arterial branching in Cummings' nomenclature.10 Study of the corresponding Gough sections revealed that the smallest blood vessels which can be resolved on CT scans are of the order of 1 mm in diameter.
EMPHYSEMATOUS LUNGS (Figs 4a, 4b, 4c) Areas of lung which had been interpreted as emphysematous on CT scan images were confirmed as emphysematous in the Gough sections. However, the latter technique showed that computed tomography was not able to resolve some of the thin septae 
Discussion
Computed tomography offers great potential in the investigation of the patient with regional pathology in the lung. Several previous studies have compared the value of conventional chest radiography or tomography with that of CT scanning but most of these have lacked pathological validation of their interpretation of individual lesions. However, Schaner et all' compared CT scans with conventional tomography in a study of nodules in lungs which were then examined pathologically after resection. The results showed that the lower limit for detection of parenchymal nodules was 3 mm by the former technique, against 6 mm by the latter. Rosenblum et al]2 performed CT scans on four emphysematous patients and related the images to the results of both lung function tests and conventional chest radiography. The advantage of the present method is that it allows direct correlations to be made between corresponding lung radiography, CT scanning, radiography of lung slices and mounted thin sections of the same lung. The success of this depends on the ability to obtain fixed inflated lungs which have not filled with fluid during preparation. For this, the techniques developed for the validation of conventional radiography of lungs,7 or of lung slices,13 proved to be entirely satisfactory. Scanning the lungs after removal from the body presented some initial problems due to over-ranging of the detectors but this was resolved by effective bolussing; thus, although alterations in the attenuation value of blood vessels and parenchyma due to fixation were noted, the overall mean attenuation values for the lung fields were similar to those obtained in life.
The illustrations of CT scans shown in this paper provide less information than did the original computer-generated images in which a range of structures of different densities could be brought into contrast by alteration of the window and the level to allow adjustment of the variable grey scale appropriate to the particular structures under observation.
Coddingtoio, Mera, Goddard, Bra(dield An important application of the methods described here is the quantification of sensitivity of CT scan techniques. These preliminary studies already allow an estimation to be made of the level of resolution of vessels and bronchiectactic bronchi. Studies are currently being made to find out whether degrees of regional abnormality in different parts of the lung can be reliably measured.
